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SURGICAL RATCHET 
Background of the Invention 

This invention relates to drivers for rotary surgical cutting tools, and, more particularly, to 
5 drivers used in maxillofacial, neuro, dental, trauma and orthopedic surgery, including reamer 
drivers. 

Surgical ratchets are complicated mechanical devices which have crevices and recesses 
that, heretofore, have been difficult, if not almost impossible to clean with ease. Devices that are 
not properly cleaned and sterilized run the risk of disease transfer from patient to patient 
10 following the emergence of certain "prions" that are not killed by normal hospital sterilisation 
and need to be physically removed by washing / rinsing. For this reason, in the prior art, ratchet 
mechanisms have be hermetically sealed to prevent contamination. However, the seals are not 
100% reliable. _ 

OD 

What is needed therefore is a surgical ratchet that is easily disassemblable for cleaning, so fTl 

CO 

i 5 as to better e nsure steril ization. _| 

Summary of the Invention ^> 

A surgical ratchet assembly includes a handle, a driver, a ratcheting mechanism and a ^ 
locking mechanism. The driver is received within the handle in a roiatable relationship with w 

20 respect thereto. The ratcheting mechanism is interposed between the handle and the driver. The fTl 
ratcheting mechanism includes pawls which can be selectively locked out of engagement with a o 
toothed hub via a selector. A locking mechanism releasably holds the handle to the ratchet 
mechanism. Unlocking of the locking mechanism enables ready disassembly of the assembly for 
cleaning and component sterilizaiion. 

"5 Although the term "driver 1 is used herein, this terms is meant to encompass drills, taps, 

guide pins, screwdrivers (for example, straight, cross-head, Alien key and Torx), reamer drivers, 
and wire introducers and any tool to which rotation and torque need be applied. 

In another feature, the selector includes a position in which both pawls are in an engaged 
position, thus locking the ratchet mechanism against free movement in either direction. 
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In another feature, the selector includes a position in which both pawls are in a released, 
nonengaged position, disengaging the ratchet mechanism, thus permitting free motion in either 
direction. 

An object of the invention is to provide a surgical ratchet that is readily disassembled for 
5 cleaning and sterilization. 

Another object of the invention is to provide a reliable ratchet that is easy to operate. 

Brief Description of the Drawings 

FIG. 1 is a perspective view of the ratchet of the invention. 
FIG. 2A is cross sectional view of the ratchet of the invention. 
FIG. 2B is a cross sectional detail of the upper right corner of the ratchet of FIG. 2A. 
FIG. 3 is a partially disassembled view of the ratchet of the invention. 
FiG. 4 is a perspective, partically disassembled view of the ratchet of the invention. 
FIG. 5 is a perspective, cross sectional view taken along plane A of FIG. 1, showing the 
components of the ratchet mechanism of the invention. 
FIG. 6 is a perspective view of a kit of the invention. 

Detailed Description of the Preferred Embodiment 

In a preferred embodiment, as shown in Figs. 1 to 3, a surgical ratchet assembly 10 
20 includes a handle 12, a driver 14, a ratcheting mechanism 16 and a locking mechanism 20. The 
driver 14 is received within the handle 12 in a rotatable relationship with respect thereto. The 
ratcheting mechanism 16 is interposed between the handle 12 and the driver 14. The locking 
mechanism 20 releasably holds the handle 12 to the ratchet mechanism 16. Unlocking of the 
locking mechanism 20 enables ready disassembly of the assembly 10 for cleaning and component 
25 sterilization. 

The locking mechanism 20 includes a ring 24 which is mounted over an annular surface 
on a hub 28 non-rotatably affixed to the handle 12. The ring 24 has an external surface which is 
preferrably polygonal in cross section in order to provide a grip to facilitate operation by the user. 
The ring 24 is locked by a retainer ring, set screw or other fastener (not shown) so as to be 
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restrained to axially rotate about the handle 12. The inner surface of the ring 24 includes equally 
spaced apart balls 32 restrained in recesses 33 of the hub 28. The balls 32 are selectively biased 
into or out of an annular recess 34 in the annular rearward end 36 of the driver 14. 

The driver 14 includes the end 36 affixed to a central shaft 38 on which is formed a 
toothed hub 52. The end 36 is formed of a material that can withstand impaction of a mallet and 
effectively transmit the forces so input through the driver 14 to the object being impacted. 

Referring now to FIGs. 4-5, the ratcheting mechanism 16 is made up of an internal 
housing 22, left and right hand pawls 44, 46 5 a selector 50, the toothed hub 52, biasing springs 
40, and cam portions 53. 

The selector 50 rotates about the axis 54 of the driver 14, about an end 56 of the handle 
12, and selectively locks, via a spring detent 60 (best shown in FIG. 2B) in one of two recesses 
62 in the internal housing 22, at two extreme positions. The spring detent 60 is made up of a 
plunger 60, spring 5L enclosed by a plug 55. The selector 50 has an internal surface 64 having 
cam portions 53 (referring in particular to FIG. 4, adjacent the right ends 66, 67 of the pawls 44, 
46, respectively) which selectively engage the end of either the left or right hand pawls. In 
toothed hub 52, and therefore the driver 14 ? is keyed against rotation relative to the handle 12 and 
therefore moves with the handle. In other words, when the handle 12 is rotated, the toothed hub 
52 and driver 14 rotates. 

It should be noted that the handle 12 is generally formed of a polymeric material that is 
comfortable to grip, but which includes inserts 18 to add structural rigidity. 

Referring again to FIG. 2A, the pawls 44, 46 are formed so as to engage with the 
symmetrical, circumferential teeth 80 of the toothed hub 52, thus preventing motion in one 
direction, while permitting rotation in the opposite rotation. In the present embodiment, the 
pawls 44, 46 have fingers presenting a flat, locking surface 44\ 46* which, when the cam places 
them in an operational position, engages and therefore blocks a tooth 80 of the toothed hub 52 
when the hub is urged in one rotational direction with respect to the handle 12, and an opposing 
angled surface 44", 46^. which does not lockingly engage a tooth of the toothed hub, but enables 
relative rotation of the pawl and toothed hub, when urged in the opposite direction. The pawls 
44, 46 are supported against bending in channels 82 of the housing 22. 
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The pawls 44, 46 are pivotaily mounted in the housing 22 on pins 84 and normally urged 
into an engaging relationship by springs 40, the cam portions 53 of the selector 50 selectively 
moves one or the other out of engagement with the toothed hub 52, thus enabling a user to drive 
the driver 14 in one direction by turning the handle 12, while permitting relative movement of the 
5 toothed hub and the pawls when the handle is turned in the other direction. Thus, movement of 
the selector 50 in one or the other extreme positions allows the user to select a ratcheting 
direction. 

In a mid position, in which there may optionally be a spring detent, the internal surface 64 
is at a low point 64". and thus the cam portions 53 of the selector 50 place both pawls 44, 46 in 

30 an operational position so as to block rotation in both directions, enabling a functioning just as a 
normal, non-ratcheting driver. 

in another mid position, the cam of the selector 50 optionally moves both pawls 44, 46 
out of engagement with the toothed hub 52. thus providing a neutral position in which the handle 
12 is free to turn in either direction. 

15 The driver 14 includes a fitting interface 90 on an end of the central shaft 38. The shaft 

38 extends from the front to the rearward end of the ratchet 10. The fitting interface 90 interfaces 
with an AO fitting, a Snyder fitting, or another known fitting 58. A fitting locking mechanism 94 
locks the fitting (not shown) into engagement with the driver 14. The fitting locking mechanism 
94 includes a locking sleeve 100, axially biased by a spring 96 acting against a recess 94 in the 

20 selector 50. 

The ratchet 10 enables easy dissassembly for cleaning, which involves the following 
steps. In a first disassembly step, the locking ring 24 is twisted to an unlocked position. In a 
second disassembly step, the internal ratchet body 108 (the assembied-together driver 14 and 
ratchet mechanism 16) is removed for cleaning. 
25 Further, a simple method of assembly is provided which includes the following steps. In 

a first assembly step, the ratchet body 108 is inserted into the handle 12. In a second assembly 
step, an alignment pin (not shown) is aligned with a slot 102 in the handle 12 in order that the 
user properly aligns the ratchet body with the handle. In a third assembly step, the body 108 is 
pushed into the handle 12 until it can go no further. In a fourth assembly step, the locking ring 
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24 is then twisted into a locking position. In an optional fifth assembly step, a tool 58 is selected 
from a kit 150, and inserted into the driver 14. The ratchet assembly 10 is now ready for use. 

Referring now to FIG. 6 , the kit 150 is shown, including the ratchet 10, a a tool 130, 132, 
134 , 136, a T-bar 138 and a guide pin 139. The components of the kit 150 are organized in a 
case 160 for convenience. 

The T-bar 138 includes a square plug drive that mates with the end 36 having a 
corresponding female socket 140. In this alternate embodiment, the end 36 is either integral with 
or firmly affixed to the other components of the driver 14 so as to be able to effectively transmit 
torque therethrough. 

In an advantage of the invention, a surgical ratchet is provided that is readily 
disassembled for cleaning and sterilization. 

In another advantage of the invention, a reliable ratchet is provided that is easy to operate. 

In another advantage, an assembly method is provided involving only a few simple steps. 

In another advantage, a kit is provided which presents the ratchet 10 and related 
components to the surgeon in a convient, organized fashion. 

In another advantage, a T-bar attachment enables increased torque to be transmitted 
through to the object being driven, by virtue of the large lever arm distance afforded by the T-bar. 
Convenience is gained because it is not necessary to re-grip the T-bar each time torque is to be 
input — rather, the ratchet mechanism enables easy and advantageous repositioning. 

Multiple variations and modifications are possible in the embodiments of the invention 
described here. Although certain illustrative embodiments of the invention have been shown and 
described here, a wide range of modifications, changes, and substitutions is contemplated in the 
foregoing disclosure. In some instances, some features of the present invention may be employed 
without a corresponding use of the other features. Accordingly, it is appropriate that the 
foregoing description be construed broadly and understood as being given by way of illustration 
and example only, the spirit and scope of the invention being limited only by the appended 
claims. 
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What is Claimed is: 

1 A surgical ratchet having a handle, a driver received within the handle in a rotatable 
relationship with respect thereto, a ratcheting mechanism interposed between the handle 
and driver, and a locking mechanism releasably holding the handle to the ratchet 
mechanism, wherein unlocking of the locking mechanism enables ready disassembly of 
the ratchet mechanism from the handle. 

2 The ratchet of claim 1 ? wherein the locking mechanism comprises a ring rotatable on the 
handle, the ring having a surface selectively biasing a ball into or out of a recess to 
engage or disengage the ratchet mechanism to lock or unlock the assembly. 

3 The ratchet of claim 1, wherein the locking mechanism comprises a surface against which 
a user may apply pressure to effectuate a change in interactivity of components in order to 
engage or disengage the ratchet mechanism to lock or unlock the assembly. 

4 The ratchet of claim 1, wherein a selector enables a user to activate, disactivate, or lock 
the ratcheting mechanism. 

5 The ratchet of claim I , wherein the locking mechanism is comprised of a selector having 
a position in which at least one pawl is in an engaged position, wherein, when the selector 
is in the engaged position., the at least one pawl locks the ratchei mechanism against free 
movement in a selected direction. 

6 The ratchet of claim 1, wherein the locking mechanism is comprised of a selector having 
a position in which at least one pawl is in a released position, wherein, when the selector 
is in the released position, the at least one pawl disengages the ratchet mechanism, thus 
permitting free motion in either direction. 
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7 The ratchet of claim 1, wherein a portion of the driver protrudes from an end of the 
handle, thereby presenting an impaction surface enabling the ratchet to be used as an 
impactor. 

8 The ratchet of claim 1 ? wherein the ratcheting mechanism comprises 

(a) a housing in which left and right hand pawls are pivptably connected and selectively 

pivotably engageable by a cam selection device for selection of a ratcheting 
direction; and 

(b) a toothed hub connected, at least indirectly, to the handle. 

9 The ratchet of claim 8, wherein the cam selection device comprises a cam having a cam 
surface against which an end of the at least one pawl rides and wherein relative movement 
of the cam surface to the end of the at least one pawl causes the pawl to pivot in a 
prescribed manner. 

10 The ratchet of claim 8, wherein an end of the at least one pawl engaging the toothed hub 
is formed so as to permit relative rotation with respect to the hub in one rotational 
direction, and to block rotation in the opposite rotational direction. 

1 1 A surgical ratchet having a handle, a driver received within the handle in a rotatable 
relationship with respect thereto, a ratcheting mechanism interposed between the handle 
and driver, and a locking mechanism releasably holding the handle to the ratchet 
mechanism, 

wherein the locking mechanism comprises a ring rotatable on the handle, the ring 
having a surface which selectively biases a ball into or out of a recess to engage or 
disengage the ratchet mechanism to lock or unlock the assembly, whereby unlocking of 
the locking mechanism enables ready disassembly of the ratchet mechanism from the 
handle, 
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wherein the ratcheting mechanism comprises 

(a) a housing in which left and right hand pawls are pivotably connected 
and selectively pivotably cngageablc by a cam selection device for selection of a 
ratcheting direction, the cam selection device comprising a cam having a cam 
surface against which an end of the at least one pawl rides and wherein relative 
movement of the cam surface to the end of the at least one pawl causes the pawl 
to pivot in a prescribed manner; 

(b) a loothed hub connected, at least indirectly, to the handle, and 

(c) a selector which has a position in which at least one pawl is in an 
engaged position, wherein, when the selector is in the engaged position, the at 
least one pawl locks the ratchet mechanism against free movement in a selected 
direction, thus enabling a user to activate, disactivate, or lock the ratcheting 
mechanism. 

1 2 The ratchet of any of the foregoing claims, wherein the handle is a T-bar. 

13 The ratchet of any one of claims 1-1L, wherein the handle includes an interface for 

receiving a T-bar attachment, 

1 4 A tool kit for surgical use, the tool kit including at least the following components: 

(a) a surgical ratchet having a handle, a driver received within the handle in a rotatable 
relationship with respect thereto, a ratcheting mechanism interposed between the handle 
and driver, and a locking mechanism releasably holding the handle to the ratchet 
mechanism, wherein unlocking of the locking mechanism enables ready disassembly of 
the ratchet mechanism from the handle; 

(b) at least one tool bit selected from a group of tool bits consisting of drills, taps, guide 
pins, screwdrivers, reamer drivers, and wire introducers; and 

(c) a case for receiving the ratchet and the at least one tool bit. 
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SURGICAL RATCHET 



Abstract of the Disclosure 



A surgical ratchet assembly includes a handle, a driver, a ratcheting mechanism and a 
locking mechanism. The driver is received within the handle in a rotatable relationship with 
respect thereto. The ratcheting mechanism is interposed between the handle and the driver. A 
locking mechanism reieasably holds the handle to the ratchet mechanism. Unlocking of the 
locking mechanism enables ready disassembly of the assembly for cleaning and component 
sterilization. 
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FIG. 2B 
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